Ganglioside GD1a enhances VEGF-induced endothelial cell proliferation and migration.
Tumor progression requires normally quiescent endothelial cells to form new vascular networks. This angiogenesis is dependent upon several soluble factors, prominent among which is vascular endothelial growth factor (VEGF). Other tumor-associated molecules, such as gangliosides, sialic acid-containing glycosphingolipids expressed by tumor cells and shed into the tumor microenvironment, may also modulate tumor angiogenesis. Here we assessed the influence of a highly purified ganglioside, G(D1a), on responses of normal human umbilical vein endothelial cells (HUVEC) to VEGF. Preincubation of HUVEC with G(D1a) enhanced VEGF-induced cell proliferation; 10 microM G(D1a) caused a twofold increase in DNA synthesis. The migration of HUVEC across a VEGF gradient was also enhanced by 50%, even with only a brief (1 h) preexposure of the cells to the same concentration of G(D1a). These findings suggest that gangliosides shed by tumor cells can promote tumor angiogenesis by enhancing the VEGF response of endothelial cells in the tumor microenvironment.